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[Abstract] Objective - To investigate the effects of procyanidin B2 on the expression of inflammatory mediators in human periodontal ligament cells
(hPDLCs) induced by Porphyromonas gingivalis lipopolysaccharide (LPS). Methods - hPDLCs were cultured using tissue explant method in vitro.
The effect of procyanidin B2 on the cell viability of hPDLCs was detected by MTT assay. hPDLCs were stimulated by P. gingivalis LPS after treatment
with procyanidin B2 for 1 h. The expressions of IL-1p, IL-6, and IL-8 mRNA and proteins were detected by real-time PCR and ELISA assay. Reactive
oxygen species (ROS) in the cytoplasm was observed under fluorescence microscope. Nitric oxide (NO) in the supernatant was detected by Griess assay.
Results + 100.00 pg/mL procyanidin B2 could enhance the cell viability of hPDLCs. Procyanidin B2 could inhibit the expressions of IL-1p, IL-6, and IL-8
mRNA and proteins in hPDLCs. It could also downregulate ROS and NO in hPDLCs induced by P. gingivalis LPS. Conclusion - Procyanidin B2 can play
an anti-inflammatory role by inhibiting inflammatory mediators in hPDLCs induced by P. gingivalis LPS.
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% B2 (procyanidin B2) & 2 ik LA REKRILE R
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1.1 FESEARAUL S

Ji 4 FH F B2 (¥ &%, 1 E ), DMEM K 5% J&
(Hyclone, [ ), NG (Gibeo, EE), MEHH
th. WOEZEADUE (P&, hE), REHILE
(AR fe) WAe (G, W), werkiE (MTT)
K7 &, DMSO (Sigma, ZE[E), I i nNbk 5 AE  LPS
(LA R {8 & LPS) (InvivoGen, 3 [ ), A4 RNA 4 Ui
%] RNAiso Plus, RNA Jx #& 3%i% %] & . SYBR" Premix Ex
Taq™ 1 (%44, E), ELISA R & (kidag, &
), S—%=E (NO) ik, HtksE (ROS) 44
Wik e (BEaR, hE). B (Bio-Tek, M),
K9t | ARG (Roche, Hit:), SERMBE (Leica,
fEHE),

1.2 hPDLCs 535 S %%

W14 ~ 25 SR 88 (Rl sl R F B
BEFR R EE LA REEBE MM FH TSR 1), fEkas TR G
W PBS A ik, BIHCHHRAER 1/3 B9 A, R
A T A TR . fraifesi s, REh, Mt
JEAEIR LA, FRaula e ik 80%, HHLER, K%
Fe 21t SP kx5 3 /L hPDLCs @EATH TR 22 E A AN 5
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1.3 J54EV 2 B2 X hPDLCs 4IP3 mi
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http://xuebao.shsmu.edu.cn

JFAET % B2 XF N RN SAE A1 1o %3 B 5 ) | 121

BT 96 fLbk . H55F 24 h ek, $2S598 50 A5 B
BEH 0. 625, 12.50, 25.00. 50.00. 100.00. 200.00 pg/mL
FAEHE £ B2 SR, BH4AME4, BiEAEL, »
BIEZE 2524, 48, 72 h )5, HRUMH—Pesiset, % RIEHK,
PBS i& %t 1 /&, 1A 200 uL 0.5 mg/mL MTT T.{E i, U
H 4h, F EiEWR A 150 uL DMSO, [ bri¥ i 5E ¥
10 min, A& K 490 nm 40U EEE [D (490 nm) |,

1.4 J5U4EV % B2 A LPS {1 n g 14k i mi

141 JEREAEW % 4 ~ 6 18 hPDLCs 4 1 x 10°/mL
AT 6 JLARN, Franliess ik 80% I, 3F Rifik, 1%
SrAUMATE MAE K TR BRI % BEAL AN AT far il 38 s LPS
S ANA 1 pg/mL LPS; B2+LPS 414645 %I JH 25.00. 50.00.
100.00 pg/mL JF1EE 2% B2 Mgl hPDLCs 1 h Ji5, FANA
LPS, LPS jil#gftal 4 4 h,

RNAiso Plus Z¢fig4nfit, il e RNA, JfEask
i+ cDNA, hASIHUL K SYBR &, {E k500 & ARG
PNHEF TSR, SRR e 2 790 O B B R R
X FRE R, SIFFINE L,

# 1 FHFSEEE & PCR 514751
Tab 1 Primer sequences of real-time PCR
A 51951
GAPDH" F. 5-CGGGAAACTGTGGCGTGAT-3'
R: 5-GTCGCTGTTGAAGTCAGAGGAG-3'
IL-18° F: 5-CTGGACCTCTGCCCTCTGG-3'
R: 5-TCCATGGCCACAACAACTGA-3'
IL-6° F: 5-ACAGCCACTCACCTCTTCAG-3'
R: 5-CCATCTTTTTCAGCCATCTTT-3'

1L-8° F: 5-ACTCCAAACCTTTCCACC-3'

=

: 5'-CTTCTCCACAACCCTCTG-3'

T CHHhEE -3 BRI AR T AN 3 1B T 6 Trdnliesr 8.

1.4.2 EABN BE 4 ~ 648 hPDLCs # 5 x 10%/mL $
FIT 24 JLARIN, TR s ik 80% B, 3¢ RiEHK, %57
A 2% MM 872, s 4llE 1.4.1, LPS #il#4 24 h i
48h 5, o BN EERE IR RIEIR, % ELISA iR 7 & U Wl ik
FTHRVE, APk K 450 nm bW BE(E [D (450 nm) |, it
FIL-1B, IL-6, IL-8 & IR, MR4E LI AR, ®H
T R B2 IREH TIREREE .

L5 J4ET & B2 Xt LPS {1 F ROS ™ A 550
YRR [R] 1.4.2, FAPEX BRZAS IR (TR LPS 40

B 1 pg/mL LPS; B2+LPS 21 4 ] 100.00 pg/mL J& ¢
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2 B2 Wikl hPDLCs 1 h J5, AIA 1 ug/mL LPS, LPS #i
BTl 48 h, WeBE RIER, AU TAINE S A E NO BIAS I 5
B4 fLH PBS {5UE 1 2k, 44T ROS A&l

1.5.1 ROS &Ml 4% ROS A& M7 &2k, 4nfigfLNhn
A DCFH-DA &t TR, B RNMEE 20 min 5,
PBS Jbi s JetRel, BT e gt & 4l4n
e e (g I HEAH

1.5.2 NO Ml 96 LHk N A NaNO, frifi iy LA K 41
iR, 48 NO Rl S R, 480 D (540 nm)
fE s THRLE NO ik B,

1.6 Ziil2#orbr
2% H Graphpad Prism 6 k{4 %+ SCie BB 1755 1450
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ARGt br, P<0.05 FRZEFAGIFEL.
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2.1 hPDLCs Y5555 B %o

B TEE: HAEE SRS ~ 7d, AIRNAN
Be—M SR (B TA), HHAKARTE 825 B E
Mo, MB=ER, M AIRIETE, %ML 14d)5,
ICH A, EieiikiEs] (8 1B); (%G
FERCRE RS, (R4t SPiixa 3 ISR anlidt
et FES: B EAYE, Mg EiEEe,
ShPEZRE (B 1C); fERAga P (& 1D), %
PR, B AR T IR B R R

B, B EBURHH x5 FoR, SRR EETT 20 Bt iy

T AR Z Bz (< 100) 5 B. Hefif 14 d,

B 1 hPDLCs Mg REE
Fig 1 Culture and identification of hPDLCs

A S iERAEZ] (X 100) 5 C B2 E A Y GRME (SPik, x400); D. A4 AP (SPik, x400),

2.2 AR AL 2 B2 SHANIRG P i

6.25 ~ 200.00 pg/mL ¥k J& 7 BBl (1 i 4& 75 35 B2 1E
+ hPDLCs 24 h, 20 leid P JC W 22 mm (¥ P>0.05),
4 75 48 h Ji7, 100.00 pg/mL 4 40 Mg 1 A0 4 A= £ 2R
(116.3+4.5) %, WEE T 0. 625, 12,50, 25.00 pg/mL
gl (¥ P<0.05), HAHARLHEES. H2572h
Ji, 100.00 pg/mL £4 /A0 %t A= #7324 (113.2£1.2) %,

IR T 0, 625, 12,50, 25.00 pg/mL ZH i 40 (3
P<005); ifi 200.00 pg/mL HAAHXFE A7 R (91.9+3.8) %,
2 24T 100.00 pg/mL F1 50.00 pg/mL 2 (¥ P<0.01) (&
2), SLUaZEH, 50.00 ug/mL F1 100.00 pg/mL J5 £ 75 2 B2
YEM 2 ~ 3d s, mH455% hPDLCs AYi%EME, 100.00 pg/mL Ji
HHHEB2AUREDE.

3 O 0 pe/mlL
& 1201 I @D lLB o w@ 625 pgml
3 100+ L Py M 2208 EMe W 1250 pe/ml
g @ 25.00 pg/ml.
i O 50,00 pz/ml.
Z [TiE O 100.00 pgimL
2 404 O 200,00 pe/ml
I
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0 LI
el 48 T2

s #EEHH] M
I TP=0.028, ©P=0.023, "P=0.045, "P=0.026, *P=0.022, °P=0.025, "P=0.011, “P=0.019, °P=0.000, 5 100.00 pg/mL LL; ®P=0.008, 5 50.00 pg/mL
ek,

2 R1cE % B2 34 hPDLCs & M5
Fig 2 Effect of procyanidin B2 on the cell viability of hPDLCs
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2.3 JEAETS & B2 %t LPS iS40 T mRNA KA Em)
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1Y mRNA 35 5 LPS dHAHLL Y R AN RIFREE Y TR, X T
IL-1p. IL-8 mRNA, 5 4L 3 B2 M 50.00 pg/mL ik & 2
A RIEH R (3 P<0.05); %tF IL-6 mRNA, 25.00 pg/
mL HIFEANHIH RS (P=0.039) (& 3),

A B c
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7 Al IL-1p mRNA %} 2 ik & B. [L-6 mRNA % 2 ik &5 C. IL-8 mRNA F %% ik &,

1A FAPEx R4, 225 LPS 41, 3 ~ 54 B2+LPS 41 (3, 4. 5J

16 25 B2 i i 4y B 24 25.00, 50.00, 100.00 pg/mL), “P=0.001, ®P=0.000, 55 F¢Ext AL, © P=0.031, “P=0.008, “P=0.039, °P=0.003, *P=0.000,

“P=0.012, “P=0.006, 5 LPS#Ibiz,
3 [E{LEE B2 31 LPS 5 hPDLCs 4iIE F mRNA ik £

Fig 3 Effect of procyanidin B2 on cytokines mRNA expression of hPDLCs induced by LPS

2.4 JEAET & B2 X} LPS 5 40l P18 1 R 58

55 Pk % BB 4 4H Bb, 22 LPS i # hPDLCs 24 h 01
48h, ¥rFE RERP3IMEARSERARREE R
(¥ P<0.01), J51L 7 2 B2 Wik P hPDLCs 1 h )5,
F LPS ## hPDLCs, 7£ 24 hiFia) /5, JE7E 75 £ B2 M

50.00 pg/mL FF4& T 3 FiE Rk ® (P<0.05), {E48h
WA AL, 3T IL-18, J54E 7 % B2 M 50.00 pg/mL JF 44 6%
IR Z2ik (P=0.032); *}F IL-6, 25.00 ng/mL H[I B E f%
R (P=0.005); %FT IL-8, 24 100.00 pg/mL JEfE
Ha B2 el EO &R (P=0.012) (& 4),

A B c
24 h 24h
< —~ 50} ~ S0
£ E D E ol @
3 g 4} g 4(H)
B o< 300 ® £ 300 ®
@ _
§ -E 2040 'E M+ ib
= C 1001 = 1001
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A A IL-1B (LPS 4y BIMEFH 24 h 148 h); B. IL-6 (LPS 43 %f:H 24 h f148 h); C. IL-8 (LPS 2y %IfEF 24 h F148 h), 1 GPAMEXHEZH, 2 H LPSH4, 3 ~ 5%

B2+LPS 41 (3. 4. 5(JREAET 25 B2 ife )i 43 %% 25.00, 50.00, 100.00 pg/mL),

“P=0.000, “P=0.005, SPItEX B4 ©P=0.003, “P=0.000, ®P=0.032,

©P=0.041, “P=0.008, “P=0.005, “P=0.001, “P=0.047, ®P=0.007, ®P=0.012, b5 LPS ZHEL#%,

4 [FfeE % B2 3¢ LPS 5 hPDLCs 4l E F& A RiZH 2N

Fig 4 Effect of procyanidin B2 on cytokines protein expressions of hPDLCs induced by LPS
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2.5 JEAET % B2 %f LPS 55" /1: ROS R34
B o B 2 40 i PN 2 b i gk e o, U B ROS %
B KCEEAR s i LPS Ge W2 Fh = 4 g Py ROS ik &, &

7. Al BAIPERT 4L B. LPS 41; C. B2+LPS 41 (100.00 pg/mL),

5 JR{EEZ B2 3f LPS 5 hPDLCs /=4 ROS Ky
Fig 5 Effect of procyanidin B2 on ROS production in hPDLCs induced by LPS

2.6 JAEY # B2 xf LPS %5 hPDLCs 43 NO [1)58m

B et B4 B 3% b TR PR A8 MU NO, LPS
#| #% hPDLCs48h J5, L i %  NO & & F+ %
(8.398+0.421) umol/L; #; % 100.00 pg/mL J§ £ 75 2 B2 T
KbFE 1h, FiERH NO &r& FEE (4.120+0.738) umol/L,
ZRAGHFEEL (P=0.002) (& 6),

WO A A pmol/L)

(A4 e M B2+LPS &1 (100,00 pg'ml.

E: ©P=0.000, SPIHxEAELE; T P=0.002, 55 LPS LLEK,

6 [F{EEF % B2 3F LPS iS5 hPDLCs 4}k NO B4
Fig 6 Effect of procyanidin B2 on NO secretion of hPDLCs induced by LPS
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100.00 pg/mL i £ F 25 B2 T #E 1 h - fn A LPS, ROS
ACEHE PR (& 5),

G S AR ok B RIE AT BOM A AR %, SR
BAR. brEft. Wonmm e nmiBh 254 B A A AR
BT R RIHT 5 1

JFHEFH R N ETREEN ML e, i
S R, DIRF AT T RS R KRR R
R -7k S FRfiLis A ROS JKF-, s préa itk -F-, LS
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FKHHEADIE., buR. HuMos g of o & A 5% 5%
Bz, AR S R L AR DLARGE

Wik, ASCYEAIM 1 ng/mL LPS Fili# hPDLCs {24 %
JAH L RAEANNARL Y, B 5 R AL 75 3 B2 % hPDLCs R i
LR o

He i et 25 b - T IR IF K B B2 55 1. 2 hi
HIRFIE R BLSAE S 2 B2 ARG B m a2 2Pk, Shilpi
i 1 S R W AL 25 B2 WP FLARRE 4 (MDA-MB231)
FIE BB E (LCy,) b 150 pmol/L, i i3k X+ A
R4 (HaCat) JoREPEVE s Sung 25 ™ fERF 98 IR 5 2%
B2 xf BV Raw264.7 BIHT RAEHIE, RILAE 24 h [+ [A]
M, KT 100 pg/mL )AL T 2 B2 4 Raw264.7 4 A H
Aansrt, FATIFFRERM, KEIRETCHE NS
2 B2 ¥k %} hPDLCs F= A F 4 EH . 100.00 pg/mL & fF
T % B2 wIsoR AN iE M, i 24 R B A F] 200.00 pg/mL
it & 28 %F hPDLCs JC & PE/EH, {15 100.00 pg/mL 41 £H
b, TS AR .

R o AR s AN R R A I 2H S 7 AR Y R GE ]

RO T O R R AR R . TL-1B F0 IL-6 & £ 24 M fie R Al

T, HSRAEFYIM I, w2 i F 40 I A T8 B A B T
e "5 TL-1B F1 IL-6 225 1 {8k o 5 R AS [ I PR By Be 1) 4
REV R, B B R B GRVA W IL-1B F1 IL-6 7k
SRR T SR R R, T SR R AR X TR R
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